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TPAHCnOPTHOE CPEflCTBO C 3JlEKTPOTflr*OM 



Mcnonb30BaHMe: TpHacnopTHbie cpeACTBa Ha Konecax, BbinoxiHeHHwe c sneiapoTOroii, Hanpwiviep 

MHBanMAHbie KOJ1HCKM, 3/ieKTpOKapbl M T.n. CyilJHOCTb M306peTeHMfl: B TpaHCnOpTHOM cpeACTBe Ka>KAbl« M3 

sneicrponpMBOAOB ABtweHvm coAep>KMT 6jiok ynpaBiieHMfl, cunoBofi npeo6pa30BaTenb m nepBbiM 
3/ieiapoMexaHMMecKMM Sjiok, BbinoxiHeHHbifi c Mcno/iHMTe/ibHbiM ABMraTexieM, peAyicropoM m 

MeXaHMHeCKMM TOPM030M. B yCTpOfiCTBO BBeAeH BTOpOM 3/ieiapOMexaHMMeCKMJl 6nOK /TOpMOJKeHMfl/, 

coeAMHeHHbifi c TopM030M, nepBbifi ajiercrpoMexaHMHecKMM 6hok cHa6>KeH M3MepMTeneM ymoBoro 
nono>KeHMfl m HacroTbi BpameHMfl sana McnofiHMTeribHoro ABuraTexiw, canoBofi npeo6pa30BaTe/ib 
Bbino/iHeH c bxoaom A^a OTKfiK>MeHWfl nvrranm, 6jiok ynpaB/ieHMfl n^enen nornMecKMM 
nepeKniOMaTeneivi, ynpaBJiaeMbiwi KmonoM, snewieHTaMM cpaBneHHfl, KOppeKTMpyiouiMMM 3/iewieHTaMM m 
c^opMMpoBaTejiew ynpaBnatouiMx cMmanoB. ripu stom o6ecnem*BaeTCfl TopMoneHne TpaHcnopTHoro 
cpeACTBa KaK b pe>KMMe n 3/ieiapMMecKoro appeTnpa n c Mcnorib30BaHMeM 3aMKHyrbix no ckopoctm m yrny 
KOHTypoB b 3/ieiaponpMBOAe abm^hma, TaK m c noMOU4bio MexaHwnecKoro TopM03a. ripMMeM BKnioHeHwe 
nocneAHero n po m 3boahtca ntnub TorAa, KorAa HeoSxoAMMO pa3rpy3MTb ochobhoH npMBOA ABuweHwi m b 
aBapnflHbix pe>KMWiax. floAAep>KaHne MexaHMHecKoro TopM03a bo B3BeAeHHOM cocto^hmm (Ko/ieca 
pacropMO)KeHbi) ocymecTB/ifleTCfl npM wiaxibix 3Hepro3aTpaTax 6;iaroAapfl npuHHTOMy BbinoriHeHMK) 
BToporo 3/ieicrpoMexaHMHecKoro 6noKa. 4 3.n.<Jwibi, 2 Mn., 1 Ta6xi. 

M3o6peTeHMe othocmtca k TpaHcnopTHbiM cpeACTBaM Ha Ko/iecax, Bbino/iHeHHbiM c aneicrpoTflrofi, m 
MO>KeT 6bnrb Mcnojib30BaHo, nanpMMep, b MHBa/iMAHbix KOJiflocax, aneicrpoKapax m T.n. He3aBMCMMO ot 
HMcna BeAynjHX Konec. 

M3BecrHO TpaHcnopTHoe cpeACTBo c aneiapoTflroM, coAepwamee ABa BeAymwx Koneca c oT^eribHbiMM 
sneiaponpMBOAaMM ABHweHwa, Ka>KAoe M3 kotopwx Bbino/iHeHo c MMKponpoMeccopHbiM 6hokom 
ynpaB/ieHMfl, cm/iobwm npeo6pa30BaTeneM m snetcrpoM exaH unecKn m 6riOKOM, nynbT ynpaBneHMn c 
pyKo^TKOti ynpaB/ieHMfl ™na "awomctmk", 3aAaTMMKOM ckopoctm m HanpaBneHM* ABHweHMfl, 
aKKyMyxiflTopHyio 6aTapeio. ripw stom KajKAwtfi M3 3neicrpoMexaHMMecKMx 6jiokob sneicrponpMBOAOB 
ABM>KeHMn BbinonHeH c McnonHMTenbHbiM ajieiapoABwraTejieM, noAKnroMeHHbiM k BbixoAy CM/ioBoro 
npeo6pa30BaTena m MexaHMMecKM coeAHHeHHbiwi c ocbio cooTBeTCTsyioiLiero BeAyoiero Ko/ieca [1]. 

HeAocraTKOM yKa3aHHoro M3BecrHoro peiueHMf? flB/ifleTcn HariMMMe b topmo3hom cMcrreMe 
3/ieiorpoMarHMTHbix wiycfeT, KOTopwe npM abm^hmm Tpa Hen opTHoro cpeACTBa HaxoAfltcfl bo BioiJOMeHHOM 
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COCTOHHMM. CBH3aHHbM C 3TMM paCXOA 3JieKTp03HeprV1M CTaHOBWTCfl OC06eHHO He>KeJiaTe/lbHblM B 

' aBTOHOMHOfi cMcreMe nuTaHMfl TpaHcnopTHoro cpeAcrrea, b MacTHOcru ot aKKyMynjrropHofi 6aTapew ( TaK 
KaK npMBOAwr k cHiDKeHnio 3anaca xoAa TpaHcnopTHoro cpeAcrrea. Kpowie Toro ynpaBneHne yKa3aHHbiMM 
wycJrraMM nepe3 nynbT ynpaBneHMfl CBfl3aHO c Macro noBTopatomwMCH pe>KMMOM "BKnioMeHO- 
BbiKmoMeHO" (npw npoxo>KAeHMM pyMKM ynpaBfieHMfl Mepe3 HeiVrpanbHoe nonoweHwe), mto co3AaeT 
HeyAo6cTBa a^h nonb30BaTena M3-3a tuywia, noHBnaiomeroca npw cpa6aTbiBaHwn My#T, onpeAenaeT 
HanwHwe sneiorpoMarHHTHbix nowiex w cHwweHwe h3ab>khoctw. M3BecrHoe peweHwe xapaKrepw3yeTCfl 

raK>Ke HeBblCOKOM TOMHOCTbK) n03Ml4MOHMpOBaHMfl B pe>KMMe OCTaHOBKM. 

Han6onee 6jih3kmm peweHueM k npeAnaraeMOMy no coBOKynHoc™ cymecTBeHHbix npw3HaKOB ABnaeTCfl 
TpaHcnopTHoe cpeACTBo c sneiopoTflrofi b bmas Kpecna-Konflcwi, coAepwaiqee ABa BeAymwx Koxieca c 

OTAenbHblMH npMBOAaMM ABH>KeHWfl, KSDKAOe M3 KOTOpblX BbinOflHeHO C 6J10KOM ynpaBJieHMfl, CMJIOBbIM 

npeo6pa30BaTeneM w sneicrpoMexaHWMecKMM 6noKOM, nynbT ynpaBneHwa c pyKOflTKOii ynpaBneHwa Tuna 

"AXCORCTMK", 3aAaTMMK0M CKOpOCTM M HanpaB/ieHMfl ABM>KeHHfl M AaTMMKOM HyJlSBOrO n0JlO>KeHMfl pyKOHTKM 

ynpaBJieHvifl, aKKywynnTopHyio 6aTapeio, npn stom Ka>KAbifi W3 sneKipowexaHMMecKnx 6jiokob hpmboaob 
ABH>KeHMfl Bbino/iHeH c McnojiHurejibHbiM sneiapoABuraTeneM, Ban KOToporo cBH3aH Mepe3 peAyicrop c 
ocbio BeAyiMero Koneca m c MexaHnnecKUM TopM030M [2]. 

HeAOCTaTKOM yKa3aHHoro M3BecTHoro peuieHMH, BbiSpaHHoro b KawecrBe npoTOTuna, flBnaeTca 
Mcnojib30BaHne b Topwi03HO« cMcrewie ycrpoficrB b BWAe sneicrpoMamHTHbix Mycjrr, Tpe6yK)U4nx pacxoAa 
aneiaposHepmn b pe>KHMe rbvokghwr hb mx noAAepwaHue bo BKntoMeHHOiw coctohhmm, mto cHuwaeT 
3anac xoAa b cwcTeMax c aBTOHOMHbiM nwTaHweM, co3AaeT HeyAoScrBa b 3KcnjiyaTaqwM M3-3a MacToro 
nepeKnioMeHMH My$T m cBA3aHHoro c stmm aicycTMMecKoro ujywia, onpeAenaeT HanwMwe 
sneiapowiarHMTHbix noMex m CHMweHwe HaAewHOcm. 3to peweHwe xapaiaepn3yeTCfl KpoMe Toro 
HeBbicoKoft TOMHOCTbK) no3Mt4MOHwpoBaHMfl npw ocraHOBKe TpaHcnopTHoro cpeACTBa, a npuwieHeHne 

KOHTaKTHOrO (nOTeHUMOMeTpMMeCKOro) 3aA3TMMKa CKOPOCTM ABHWeHMfl CHW>KaeT HaAe>KHOCTb CMCTeMbl. 

B TpaHcnopTHOM cpeACTBe c sneicrpoTflrofi no M3o6peTeHMK> pewaeTca 3aAaMa noBbiweHWH HaAewHocrii, 
cHM>KeHMn pacxoAa sneicrposHeprwH, noBbiweHytH tomhoctm no3imuioHnpoBaHWfl npw ocraHOBKax, 
CHWKeHM* tuywia m 3neKrpowiarHMTHbix noMex. 

YKa3aHHaa 3aAaMa pewaeTca Tewi, mto b M3BecTHoe TpaHcnopTHoe cpeACTBo c sneiapoTOrow, 
coAepwamee aneioponpuBOAbi, Ka>KAbiw M3 kotopwx coctoht M3 nocneAOBaTenbHo coeAMHeHHbix 6jioica 
ynpaBJieHwa, cm^obofo npeo6pa30BaTenq w sneiapoMexaHMMecKoro 6noKa ABM>KeHM«, Bbino/iHeHHoro c 
McnonHWTejibHbiM sneicrpoABwraTeneM, cBA3aHHbiM Mepe3 peAyicrop c ocbw cooTBeTcreyioi^ero seAymero 
Koneca, m MexaHWMecKMM TopM030M f nyjibT ynpaBJieHiin c 3aA3TMMKOM ckopoctm m HanpaB/ieHMfl 
ABVDKeHMfl, BBeAeH aneicrpowexaHMMecKMCi 6jiok TopMOJKeHMfl, BbinojiHeHHbiw c BXOAaMM no Mucny 

SneKTponpMBOAOB M OSIMMM BblXOAOM, CBWaHHbIM C MexaHMMeCKMMM TOPM033MM nOOieAHMX, B Ka>KAOM 

sneKTponpMBOAe 6/iok ynpaB/ieHM« CHa6)K6H y3Jiowi norMMecKoro nepeioiiOMeHMfl c TpeMfl BxoAaMM m 
TpeMfl BbixoAaMM, ynpaBJiaefWbiM nepeKniOMaTe/iewi, AByMfl 3/iewieHTaMM cpaBHeHM^, AByw« 
KoppeicrMpyK>Li4MMM 3/ieMeHTaMw m 4>opMMpoBaTenewi ynpaB^K)U4MX cMmanoB, sneicrpoMexaHMMecKMM 
6noK ABM)KeHMfl - M3MepMTejieM ymoBoro nojioweHMH m MacroTbi spaineHMfl Bana wcnonHMTenbHoro 
sneicrpoABMraTenyi, a Ka>KAwfi cwnoBoft npeo6pa30BaTenb BbinonHeH c AonojiHMTenbHbiwi bxoaom 
OTKJitoMeHMfl nwTaHwq, npw stom b Ka>KAOM 3/ieicrponpMBOAe nepBbift bxoa nepBoro sneMem-a cpaBHeHw^, 
flBJiflwmwiicfl bxoaom 6^010 ynpaB/ieHMfl, noAKJiiOMeH k BbixoAy 33AaTMMKa ckopoctm m HanpaB/ieHwa 
ABM>KeHMfl ? a BTopow bxoa - K nepBowy BbixoAy M3wiepMTejifl yr/ioBoro no/io>KeHMfl m Macro™ Bpau4eHM« 
Bana McnonHWTejibHoro s/ieiapoABwraTenfl, bxoa nepBoro KOppeicTMpyjoiiiero 3/iewieHTa Mepe3 
ynpaBfiaewibift nepeicmoMaTe/ib coeAHHen c nepBbiM bxoaom m bwxoaom nepBoro sneMeHTa cpaBHeHwa, a 
bwxoa - c oahwm m bxoaob BToporo sneMem-a cpaBHeHwn, noAKHWMeHHoro APyrwM bxoaom ko BropoMy 
BbixoAy M3MepwTenfl ymoBoro nono^enm n MacroTbi BpaL^eHMfl Bana wcnonHMTexibHoro 
sneicrpOABMraTejifl, a bwxoaom - ko BXOAy BToporo KoppeKrupywiMero sneMeHTa, bxoaw (fropMHpoBaTe/ia 
ynpaB/iHK)U4Mx cwmajiOB coeA^HeHbi c bwxoaom BToporo KOppeiawpyioiAero sneMeHTa w o6ommm 
BbixoAaMM M3MepwTenfl ymoBoro nono>KeHMH w MacroTbi BpauieHw^ Bana wcnonHMTenbHoro 
sneicrpoABMraTena, a bwxoa flBn«eTC« bwxoaom 6noica ynpaBneHWJi, bxoaw y3na norMMecKoro 
nepeicnioMeHMfl noAKniOMeHbi k nepBOMy BXOAy nepBoro sneMeHTa cpaBHeHun, BbixoAy BToporo sneMeHTa 
cpaBHeHMfl y\ BropoMy BbixoAy w3MepwTenfl ymoBoro nono>KeHMfl w MacTOTbi BpameHun Bana 
wcnonHMTenbHoro sneicrpoABMraTenn, a BbixoAbi - k ynpaBnAiomeMy BXOAy ynpaBnaeworo , 
nepeicnfOMaTenn, BXOAy OTKriwMeHUfl nwTaHMfl cwnoBoro npeo6pa30BaTenn m cooTBeTCTBywinewiy BXOAy 
sneiorpOMexaHMMecKoro 6noKa TopMo>KeHMfl. 

yKa3aHHa« coBOKynHOCTb npw3HaKOB onpeAen^eT B03Mo>KHOCTb BKnioMeHMfl MexaHWMecKMX ropM030B n 
pacropMa)KMBaHMfl BeAyu4MX Konec c noMOU4bK) BBeAeHHoro sneiapoMexaHMMecKoro 6noi<a TopMo>KeHMfl. 
Ero BKniOMeHwe m noAAep>KaHne b pa6oMeM coctojihmm (Ann pacTopwawMBaHMfl Konec) Tpe6yeT MeHbaiwx 
3aTpaT sneicrposHepmn b cpaBHeHww c M3BecrHbiM ycrpOMCTBOM . 



BbinojiHemie 6noi<a ynpaBneHM« no M3o6peTeHMK) pea/in3yeT TopwioKeHwe b pe>KMMe "s/ieicrptiMecKoro 
appeTwpa" (b 3aMKHyroii no ymoBowiy nonoweHi/iio m ckopoctm cucTewie perynwpoBaHWfl), noAo6HOM 
pe>KviMy TopMO>KeHH5R, o6ecneMMBaeMOMy c noMoujbK) sneiapoMarHMTHbix My<t>T, ho ocyu4ecTB/i«K)U4HM 
era npn MeHbtiJMx 3aTpaTax sneicrposHeprviw m c 6onee tomhwm no3Mi4MOHnpoBaHneM TpaHcnopTHoro 
cpeAcrea. B ycnoBwax TopMOweHMH, Tpe6yK>mnx Soribiuoro MowieHTa Ha yAepwaHwe (Hanpuwiep npw 
ocTaHOBKe TpaHcnopTHoro cpeACTBa Ha yicnoHe) Moryr 6brrb BBeAeHbi b AeficrBue MexaHMMecKMe TopM03a 
c noMombio aneicrpoMexaHMMecKoro 6noKa TopMOweHMH. BKnioMeHMe wiexaHWMecKvix TopM030B 
npon3BOAMTCfl numb TorAa, KorAa Heo6xoAHMO pa3rpy3HTb ochobhom npMBOA ABMweHMs (ocraHOBKa Ha 
6ojibiiiOM yioioHe, HenpeoAonwMoe npen«TCTBne) m He ocymecTB/ifleTCH TaK Macro, KaK b M3BecTH0M 
ycrpoficTBe (npw Ka^KAOM nepexoAe ynpaBnaiomero cwmajia Mepe3 Hynb), mto npwBOAWT k cHWKeHwo 
ujyMa n ajieicrpowiarHHTHbix nowiex m onpeAenaeT noBbiiueHne HaAe>KHOc™. 

SneicrpoMexaHMHecKwfi 6jiok TopwioweHMfl MOweT BKHKwaTb b ce6a nocneAOBaTenbHo coeAMHeHHbie 
BcnoMoraTe/ibHbie 6jiok ynpaBJieHna, cmjiobom npeo6pa30BaTenb m sneicrpoABviraTenb, cBH3aHHbifi nepe3 
BcnoMoraTenbHbiii peAyicrop c KynaMKOBbiM wexaHH3MOM, H3MepweJib yrnoBoro noJioweHMfl h MacroTbi 
BpatMeHMfl Bana BcnoMoraTexibHoro sneicrpoABMraTenH m AaTMwc KOHijeBoro nonoweHHfl 
BcnoMoraTenbHoro peAyKTopa, buxoaw KOTopbix noAKHKweHbi k CMmaJibHbiM BxoAawi BcnoMoraTe/ibHoro 
6/ioKa ynpaBJieHun, npw 3tom ynpaBJiaiomMe bxoaw nocneAHero m bwxoa KynaMKOBoro MexaHM3wia 

flBJlflK>TCfl COOTBeTCTBeHHO BXOAaMM M 06114MM BblXOAOM ASHHOrO 6/10Ka. 

yKa3aHHoe Bbmo/iHeHiie ajieicrpowiexaHimecKoro 6noKa TopMOweHwa o6ecneMWBaeT wanoe noTpe6/ieHne 
aneKTpoaHeprviM b pa6oMew pewwwie, KorAa MexaHnsecKuPi topmo3 HaxoAMTca bo b3bgabhhom coctohhmm 
m ocb BeAymero Koneca pacropwioweHa. npw 3tom KynaMKOBbiti MexaHM3M o6ecne4WBaeT bo B3seAeHHOM 
cocTOAHMH KOwneHcaqwio Tpe6yeMoro Hana/ibHoro ycwnvm, noc/ie Mero BpainaroiMMw MOMeHT 
SJieicrpoABMraTenfl wioweT 6bm> yweHbiueH ao 6nH3Koro k nysuo 3HaMeHM*. YMeHbiijeHwe wowieHTa nyTewi 
CHMxeHMfl noTpe6jweMbix ot cwnoBoro npeo6pa30BaTena tokob, npoM3BOAMTCfl no cwrHany c KOHijeBoro 
AaTHMKa nono>KeHMfl ( onpeAenaiomeMy cHMweHwe ynpaBnaiomero B03AeficTBMa Ha bxoab 
3JieicrpoMexaHMMecKoro 6/ioKa TopMoweHwa. . 

BcnowioraTenbHbifi aneiopoABwraTenb aneicrpoMexaHMMecKoro 6noKa TopMO>KeHMfl Mowej 6biTb BbinoriHeH 
b bma© CMHxpoHHoro sneicrpoABwraTejifl c B036y>KAeHMewi ot nocroflHHbix MamnTOB, a M3MepwTenb 
yrnoBoro no/io>KeHMfi m MacroTbi Ba^a BcnoworaTe/ibHoro sjieiapoABMraTenn - b BMAe coBOKynHOCTVi 
Bpamaioii4erocp TpaHc4)opMaTopa w BKnioneHHoro Ha ero BbixoAe npeo6pa30BaTenp "yron, cKopocrb-KOA ,f . 

McnoxiHMTenbHbifi 3/ieicrpOABwraTeJib aneiapoMexaHMMecKoro 6noKa f\BWKeHvif\ sneinponpuBOAa MoweT 
6brrb BbmonHeH b bhab CMHxpoHHoro ABwraTen^ c B036y)KAeHMeM ot nocroflHHbix MamMTOB, a 
M3MepwTenb yrnoBoro noJioweHMfl w MacroTbi Bpau4eHMfl Bajia wcnonHMTe/ibHoro 3/ieKTpoABMraTenfi - b 
bma© coBOKynHocTM BpamaioLnerocfl TpaHc4)opMaTopa w BKmoneHHoro Ha ero BbixoAe npeo6pa30BaTe/ifl 
"yro^. CKopocrrb-KOA". 

Mcno/ib30BaHwe b TpaHcnopTHOM cpeACTBe Mcno/iHMTe/ibHbix ABuraTeneft nepeweHHOro TOKa (Bwecro 
ABMraTenefl nocro^HHoro TOKa) onpeAe/weT noBbiiueHwe HaAewHoc™ cucrreMbi, yAo6cTBa 3KcnnyaTauMM 
m noBbiuieHMa tomhoctm ynpaB/ieHMfl. 

3aAaTHMK CKopocxM m HanpaB/ieHM« ABM>KeHM« nynbTa ynpaBneHMfl Mower 6biTb CHa6>KeH pyKO^TKofi 
ynpaBJieHMfl Tuna "AJKoftcrMK" c 6ecK0HTa kth bt m 3aAaHneM BenwHMHbi Tpe6yewiOM ckopoctm m 
HanpaBJieHM« ABM>KeHiifl, mto Taione yBenuMMBaeT naAe>KH0CTb cwcTewibi. 

Ha cpwr. 1 npeACTaBJieHa c}DyHKL|tioHaJibHan cxewia ynpaBJieHwa TpaHcnopTHbiM cpeACTBOM no 
M3o6peTeHM»o Ha npwwepe ero Bbino/iHeHUfl c ABywra BeAyuiwMM Konecawn, CHa6>KeHHbiMM oTAe/ibHbiMM 
sneicrponpirfBOAaMM ABM>KeHii5? f Ha c^wr. 2 - npwwep BbinonHeHWfl KMHewaTHMecKofl cxeww Topwi03HOfi 
cwcrewiw TpaHcnopTHoro cpeACTBa. 

TpaHcnopTHoe cpeACTBO c snejapoTflroft coa©P>kmt Ha KaacAoe BeAyi4ee KO/ieco 1, 2 (4>nr/l) OTAe/ibHbiR 
3JieKTponpMBOA 3, 4, Ka>KAWM M3 KOTopwx coctout M3 nocneAOBaTenbHo coeAHHeHHbix 6noi<a ynpaB/ieHM« 
5, cnnoBoro npeo6pa30BaTerw 6 m sneicrpoMexaHMMecKoro 6noKa ABM)KeHi/ifl 7 t BbinoriHeHHoro c 
McnonHHTeribHbiwi aneicrpoABwraTeneM 8, CB«3aHHbiM Mepe3 peAyKrop 9 c ocbK) cooTBeTCTByiomero 
BeAyiMero KOfieca 1,2 m wiexaHMMecKMM TopM030M 10, nyribT ynpaBJieHMfl 1 1 c 3aAaTHMKOM 12 CKopocrw \a 
HanpaBJieHMH ABM>KeHMfl. 

B ycTpoficTBO BBeAeH sneicrpoMexaHMMecRMtf 6jiok TopwioKeHMn 13, BbinonHeHHbiii c BxoAaMM no Mucny 
sjieicrponpuBOAOB m o6iumm bwxoaom, cBfl3aHHbiwi c MexaHMMecKMMM TopM03aww 10 nocneAHMx. B 



KaacAOM aneKTponpMBOAe 6noK ynpaBnenwa 5 CHa6>KeH y3noM nonmecKoro nepeKnKweHMa 14 c Tpewm 
BXOAaMM m Tpewifl BbixoAawin, ynpaB/iaeMbiM nepeKnKwaTeneM 15, AByM* sneMem-aMM cpaBHeHHJ? 16, 17, 
AByMfl KoppeiawpyioiUMMM sneMem-aMW 18, 19 w cfropMwpoBaTeneM ynpaBnajomiix cumanoB 20. 
3/ieicrpoMexaHiiHecKVM 6noK ABuweHHH 7 CHa6>KeH M3MepWTeneM 21 ymoBoro nonoweHMH w MacroTbi 
BpameHMfl Bana McnonHWTenbHoro sneicrpoABHraTena 8, a Ka>KAbifi cnnoBofi npeo6pa30BaTenb 6 

BbinOJIHeH C AOnO/lHMTeJIbHbIM BXOAOM OTKJIJOMeHMfl nWTaHMfl. 

ripw stom b Ka>KAOM snekTponpwBOAe nepBbifi bxoa nepBoro sneivieHTa cpaBHeHHa 18, flBnaK>mnfiCR 
bxoaom Snora ynpaB/ieHun 5, noAKnioseH k BbixoAy 33AaTMMKa 12 CKopocrw m HanpaBneHwa fxswxeHm, a 
BTopow bxoa - k nepBOMy BbixoAy M3MepnTenfl 21 yrnosoro nonoweHvm m nacTOTbi BpameHMH Bana 
ncnojiHMTe/ibHoro sneKrpoABuraTenfl 8, bxoa nepBoro Koppeiatipyiomero sneMeHTa 18 Mepe3 
ynpaB/iaeMbw nepeicnKwaTenb 15 coeAHHeH c nepBbiM bxoaom m bwxoaom nepBoro sneMeHTa cpaBHeHvm 
16, a bwxoa - c oahmm M3 bxoaob BToporo sneMem-a cpaBHeHMfl 17, noAKnioMeHHoro APyrMM bxoaom ko 
BTopoMy BbixoAy M3Mepyrrenfl 21 ymoBoro nonoweHHfl m nacTOTbi spameHHfl Bana wcnonHtrrenbHoro 
sneicrpoABWcrrena 8, a bwxoaom - ko bxoay BToporo KoppeKrwpyiomero aneMeHTa 19, bxoaw 
4)opMwpoBaTenfl ynpaBnflK)mnx cnmanoB 20 coeAMHeHbi c bwxoaom BToporo KoppeKTwpyioujero 
3/ieMeHTa 19 h o6ommm BbixoAaMM wztoepmena 21 ymoBoro nonoweHwa m nacTOTbi Bpaii(6Hi<i& Bana 
ncnonHMTenbHoro sneicrpoABuraTena 8, a bwxoa flBnaeTca buxoaom 6noKa ynpasneHUfl 5. 

Bxoaw y3na noriwecKoro nepeicnioHeHUfl 14 noAKnioMeHW k nepBOMy BXOAy nepsoro 3neMeHTa cpaBHeHwa 
16, BbixoAy BToporo aneMeHTa cpaBHeHMH 17 w BTopoMy BbixoAy M3MepnTena 21 ymoBoro nonoweHM* m 
HacroTbi BpameHMfl Bana ncnonHMTenbHoro sneicrpoABwraTen* 8, a bwxoaw - k ynpaBnaiomeMy BxoAy 
ynpaBnaeMoro nepeicnioHaTenfl 15, BxoAy OTKnioMeHMfl nwTaHWfl cwnoBoro npeo6pa30BaTena 6 m 
cooTBeTCTBywmeMy exoAy aneicrpoMexaHnsecKoro 6noKa TopMOweHwa 13. 

SneiapoMexaHMMecKvifi 6noKTopMO>KeHiifl 13 MO>KeT BKnionaTb b ce6« nocneAOBaTenbHO coeAnneHHbie 
BcnoMoraTenbHbie 6noKynpaBneHMfl 22, cunosoM npeo6pa30BaTenb 23 m aneiapoABMraTenb 24, 
CB«3aHHbi« nepe3 BcnoMoraTenbHbifi peAyicrop 25 c KynaMKOBbiM MexaHM3MOM 26, M3MepwTenb 27 
ymoBoro nonoweHHH m HacrroTbi b pa me hup Bana BcnoMoraTenbHoro sneicrpoABwraTenfl 24 n a3thhk 
KOHqeBoro nonoweHHH 28 BcnoMoraTenbHoro peAyicropa 25, BbixoAbi KOTopwx noAKnioseHbi k cHmanbHbiM 
BxoAaM BcnoMoraTenbHoro 6noKa ynpaBneHHsi 22, npn stom ynpaBnaiouiwe bxoaw nocneAHero m bwxoa 
KynaHKOBoro Mexami3Ma 26 ABnaiOTCfl cooTBeTcrreeHHo BxoAaMM m 06114WM BbixoAOM 6noKa 13. 

BcnoMoraTenbHbiR sneiapoABuraTenb 24 sneicrpoMexaHMMecKoro 6noKa TopMoweHM* 13 MO)KeT 6brrb 
BbinonHeH b bma© CMHxpoHHoro aneicrpoABuraTena c B036y>KAeHMeM ot nocroflHHbix MamnTOB, a 
M3MepnTenb 27 ymoBoro nono>KeHM« m MacroTbi BpaineHMfl Bana BcnoMoraTenbHoro 3neiapoABnraTenfi 
24 - b BiiAe coBOKynHOCTM BpatMaiomerocfl TpaHC(|)opMaTopa 29 m BKntoHeHHoro Ha ero BbixoAe 
npeo6pa30BaTena 30 n yron t CKopocTb-KOA w . 

McnonHMTenbHbifi sneicrpOABuraTenb 8 3neicrpoMexaHMHecKoro 6noKa ABH>KeHna 7 sneicrponpuBOAa 
Mower 6brrb BbinonHeH b BMAe CMHxpoHHoro ABuraienfl c B036y>KAeHMeM ot nocroflHHbix MamMTOB, a 
M3MepnTenb 21 ymoBoro nono>KeHMfl n MacroTbi Bpau4eHMfl sana ncnonHMTenbHoro sneiapoABwraTenfl 8 - 
b BMAe coBOKy n hoctm spamaiOLnerocfl TpaHc4>opMaTopa 31 m BKniOMeHHoro Ha ero BbixoAe 
npeo6pa30BaTen« 32 "yron, CKopocTb-KOA". 

3aAaTHMK 12 ckopoctm m HanpaBneHMfl ABMweHM* nynbTa ynpaBneHUfl 1 1 MOweT 6biTb CHa6)KeH pyKO^rrKOfi 
ynpaBneHMfl c 6ecKOHTaicrHbiM 3aAaHneM napaMeTpoB. 

CwcreMa TopMOweHMfl MO>KeT 6biTb CHa6)KeHa pyKOjrrKOM 33 pynHoro TopMO>KeHMfl. 

CunoBOi^ npeo6pa30Baienb 6 MOweT 6brrb BbinonHeH no moctobom cxeMe c npuMeHeHweM 
nonynpoBOAHMKOBbix sneMeHTOB. 

BnoK ynpa3neHMfl 5 n nynbT ynpaBneHWfl 1 1 Moryr 6biTb peanw30BaHbi KaK Ha aHanoroBbix sneMeHTax, TaK 
m Ha MM0poBbix 3neMemrax c npuMeHeHneM MUKponpoueccopHow TexHMKM. 

SneiaponnTaHne TpaHcnopTHoro cpeACTBa Mower ocyinecTBnjrrbCfl KaK ot aKKyMynnjopHOft 6aTapen 
(HanpuMep c HanpfwceHweM 24 B), TaK m ot ce™. 

MexaHnnecKnw TopM03 10 MO>KeT 6brrb BbinonHeH c KonoAKaMM 34 (4>nr. 2) m icynaMKOM 35, ocb KOToporo 
nepe3 pbmar 36, Tflry 37, icynncy 38 m KpuBoiuiin 39 CB«3aHa c peAyicropoM 25 sneiapoMexaHMMecKoro 
6noKa TopMO)KeHMfl 1 3. Tara 37 CB^3aHa c npyacMHOfl 40, a KpuBOUinn 39 c TonKaTeneM 41 . Kynwca 38 
Mepe3 KapflaH 42, Tary 43 m MexaHH3M pacqenneHMfl 44 cB*3aHa c pyKonTKOM pyMHoro TopMoaceHtifl 33. 
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CwcTeMa ynpaBJieHMH TpaHcnopTHbiM cpeACTBOM pa6oTaeT cneayiomMM o6pa30M. 

B MCXOAHOM COCTOHHMW KOJieca 1,2 33TOpM0)KeHbl C nOMOlMbK) TOPM030B 10. PynKa ynpaBneHMfl 

3aA3TMMKa 12 HaxoAMTca b omymeHHOM (HetrrparibHOM) nonoweHMM. CwcreMbi ynpaB/ieHn« 
3neKTponpMBOAOB 3, 4 o5ecrroHeHbi. 

ripn noAane sneicrponiiTaHMfl ocymecrBJiaeTca TecrvipOBaHne cucreMw ynpaBJieHwa (TexHunecKne 
cpeACTBa, ocymecTBnflioiniie yKa3aHHoe TecmpoBaHne, Ha (Jwr. 1 He noKa3aHbi), noc/ie Mero no 
BbixoAHOMy CHmany U 13 yma norvmecKoro nepeicniOMeHtifl 14 BK/iiOMaeTcq sneKipowiexaHMHecKUM 6jiok 
13. 3/ieKTpoABMraTe^b 24 nepe3 peAy^rop 25 m Ky/ianKOBbiM MexaHM3M 26 oSecneMWBaeT B3BeAenne 
TopM030B 10 m pacropMcDKHBaHne ocefl seAymux KOJiec 1,2. 

Ha BbixoAe 3aAaTMMKa 12 (pyMica ynpaBneHMa Tuna "awomctvik" HaxoAHrca b oTnymeHHOM neiVrpanbHOM 
nonoweHWM) ycraHaBfiiiBaeTCfl Hyneaofi cuman T.e. U 3 = 0), Ha cmjioboA npeo6pa30BaTe/ib 6 noAaeTC* 
cnxioBoe nuTaHwe. Ho cnmajiy U 15 c BbixoAa y3na norwMecKoro nepeKmoneHHH 14 BKnroHaeTCfl 
ynpaBJineMbiK nepeKfiKwaTe/ib 1 5 (nepeKMAHOfi KOHTaKT 3aHMWiaeT HMWHee nonoweHwe Ha 1) m 
3aAeficTByeTC* KOHTyp oSpaTHOfi cb*3w no ymoBOMy nonoweHwio a sana HcnonHWTenbHoro ABuraTe/w 8. 

Tlpn 3tom ycraHaBjiMBaeTCfl TaK Ha3biBaewibiw pewMM "aneiapuMecKoro appeTMpa", npw kotopom BeAyiHwe 
KO/ieca yAep>KMBaK)TCH b HanaxibHOM HyneBOM coctohhmh c noMouibK) AByxKOHrypHofi cneAflmefi cucieMbi 

c 3aMKHyTbiMM ijenflMM o6paTHofi cba3m no CKopocTM u) m yrnoBOMy nonoweHwo « Bana ncno/iHUTeribHoro 

ABwraTenfl. Bbi6op napawieTpoB KoppeKrupyjomux snewieHTOB 18, 19 oSecneMMBaeT Tpe6yewibie 
cra-rvwecKvie noKa3aTenn 3neicrponp*iBOAOB 3, 4 b yK33aHH0M coctoahmm. 

ripn BbiBOAe pyHKM ynpaBneHMfl nyjibTa ynpaBneHMfl 1 1 M3 HefrrpanbHoro nonoweHwa Ha BwxoAe 
3aAaTHMKa 12 no*B/ifleTca cwman U 3 ^ 0, cooTBeTCTByK)U4nK 3aAaHH0ft Teicyiiiefi CKopoc™ ABWKeHwa b 

33AaHH0M HanpaBneHUM. YnpaBJiaeMbifi nepeicniOMaTeJib 1 5 B03BpatnaeTca b ucxoAHoe (noKa3aHHoe Ha 
$nr. 1) no^o>KeHMe. B OAHOKOHTypHOfi cneAamefi CHcreivie c 3awiKHyTofi oSpaTHofi CB*3bto no ckopoctm 
o6ecneMMBaeTCfl OTpaSoTKa 3aAaHHotf cKopocro c AWHaMMMecKuwiw noKa3aTeJiflwin, onpeAe/iaeMbiMii 
Bbi6opoM napawieTpoB KoppeiovipyioLMero anewiem-a 19. 

OopMnpoBarenb ynpaB/iaioLmix cuma/ioB 20 (BbinonHflK>mMfi no cymecrBy c})yHKL4MM KOOpAHHaTHoro 
npeo6pa30BaTenfl b cxiynae npHwieHeHMfl ncnonHMTenbHoro RBiArarem nepeMeHHoro TOKa) o6ecnesnBaeT 
npeo6pa30BaHMe cuma/ia paccomacoBaHMfl b cwwanw 3aAaHtia tokob, nocTynaiouiwe Ha bxoa cmiOBoro 
npeo6pa30BaTe/ifl 6. npn 3tom Moryr Mcnojib30BaTbca onopHbie CMmaxibi c bwxoaob mtAepvnenn 21. 

nonyMaeMbie Ha BbixoAe cwnoBoro npeo6pa30BaTena 6 Hanp«)KeHMfl (tokm) nwTaiOT o6motkm 
3jieKrpoABnraTeJifl 8 w Ha ero Bany pa3BMBaeTcn wioivieHT, neo6xoAMMbi« a*i* npnBeAeHM?» b ABM>KeHne 
BeAy^ero Koneca 1 . 

fln« ocraHOBKn TpaHcnopTHoro cpeAcrea pyMKa ynpasneHMfl ny/ibTa ynpasrieHMfl 1 1 omycKaeTCfl m 
aBTOMaTimecKM 3aHHMaeT HeMTpa/ibHoe nono^eHne. Ha BbixoAe 33AaTMMKa 12 ycTaHaBJiMBaeTcn Hyjiesofi 
cuma/i, T.e. U 3 = 0. flpn cHM>KeHiiM TeKymew CKopocru to AO nym (TOMHee no HeKOToporo ycrraHOBneHHoro 

MMHMMajibHoro 3HaMeHnn u) MMH ) y 3en ^oronecKoro nepeKnioMeHUfl 14 o6ecneMMBaeT nepeKnwMeHwe 

ynpaBJiaeMoro nepeioitOMaTejifl 15 (nepeKHAHOM KOHTaicr 3aHMMaeT HM>KHee nono>KeHMe, dpw. 1) 
ycTaHaBJiMBafl on* cucrewibi ynpaB/ieHUfl 3neiaponpMBOAaMn ABMweHwa pe>KMM "sneiapuMecKoro 
appeTupa". 

OAHOBpeMeHHO b y3ne /lornnecKoro nepeKnwHeHMfl 14 npon3BOAUTCfl ananns oujm6km & w «a BbixoAe 
sneMeHTa cpaBHeHun 17. Ecnn ocraHOBKa TpaHcnopTHoro cpeACTBa npon3BeAeHa Ha poBHofi 
noBepxHOCTM, 3HaMeHwe Tpe6yeMoro MOMeHTa Ha Bany 3/ieKrpoABwraTejifl 8 HeBenMKO m oujn6Ka & w Ha 

BbixoAe sneMeHTa cpaBHeHMfl 17 He npeBbiujaeT HeKOTopofi ycrraHOBrieHHoii noporoBOft BennHMHbi, T.e. & 

< 5 nop (BennHMHa nopora MO>KeT KOppeKTupoBaTbca b cucreMe ynpaB/ieHWP b 3aBMCMMOcrn ot 
coBOKynHOCTM pa3nnMHbix (fcaicropoB m pe>KHMOB pa6oTbi). B 3tom cnynae noAAep>KaHMe cwcTewbi b 



coctohhhh noKOfl ocymecrBJiaeTCH TonbKo 3a cMeT AeficTBHfl M 3JieiapvmecKoro appeTupa". 

Ecnw ocraHOBKa npow3BeAeHa b ycnoBvmx, Tpe6yioii4MX pa3BMTMfl Ha Bany aneicrpoABwraTeflfl MOMeKra 
(Hanpuwiep npvi ocraHOBKe Ha yKnoHe), to Ha BbixoAe aneivieHTa cpaBHeHMH 17 se/iMMUHa oiuk6km 5 

npeBbiiuaeT ycraHOB/ieHHoe noporoBoe 3HaneHMe, t. e. 5 > & nop . Hpw stom oTcyTCTBwe Ha BbixoAe y3na 

norviHecKoro nepeioiiOHeHMfl 14 cwrHajia U 13 o6ecnennBaeT oTKnKweHwe anetcrpoMexaHHMecKoro 6JiOKa 
Topwio>KeHHfl 13. npii stom npMBOA«TCfl b AefiCTBvte TopM03a 10 m 3aT0pMa>KMBai0TCfl ocm BeAymux Ko/iec 
1,2. OflHOBpeMeHHo no CMmany U 6 c yzna 14 cHMMaeTCfl nirraHMe c cwiOBoro npeo6pa30BaTena 6. C 
yMeTOM M3Jio>KeHHoro pa60Mwe cocTOHHvm y3/ia jionmecKoro nepeK/iJOHeHUH 14 wioryT 6wTb OTpa>KeHbi 
cneAywmefi Ta6rumew: 

rAe IL - cwman Ha BbixoAe 3aAaTHHKa 9; 

U 13 - cuma/i ynpaB/ieHMH a™ 3Jie»orpoMexaHWMecKoro 6noKa TopMOweHna 13; 
U 15 - cumaji ynpas/ieHMiR a^a ynpaBJiflewioro nepeKniOMaTejifl; 
U 6 - cuma/i OTKfiWHeHMfl nwTaHvm c cunoBoro npeo6pa30BaTena 6; 



& - cumaJi owmSkm Ha BbixoAe 3neMeHTa cpaBHeHwa 17; 



CD - TeKymaa CKopocrb BpameHMfl Ba/ia ncno/iHWTenbHoro ABuraTenn 8 b aneKrponpuBOAe; 

+ - HannHne cuima/ia; 

- - OTcyTCTBwe cuma/ia; 

x - npoM3BO/ibHoe 3HaneHMe cuma/ia. 

B npeA/ioweHHOM TpaHcnopTHOM cpeACTBe ocymecTBJiaeTCfl TopMOwenwe KaK nepe3 ocHOBHbie 
a/ieicrponpuBOAbi 3, 4 (npw mx BK/noMeHUM b pe>KMM "aneiapMMecKoro appeTupa"), TaK m c noMOU4bio 
Topwio30B 10, ynpaBflfieMbix ot s/ieicrpOMexaHimecKoro 6noKa 13. 

TopMOweHwe b pe>KMMe "sneicrpMHecKoro appempa" onpeAe/iaeT Bbicoicyio TOMHOcrb no3nqnoHMpoBaHMfl 
TpaHcnopTHoro cpeAcrrea, onpeAermeMyK) AewcTBweM cnej\9\u\ev\ cucieMbi c saMKHyTbiMM o6paTHbiwiw 
CBfl3«MM no cKopocTM m ymoBowiy nono>KeHHio. 

3aTopMa)KMBaHMe ocefl BeAym^x KO/iec (npw B03BpameHHM TopM030B 10 b ncxoAHoe cocroflHwe) 
npon3BOAWTCfl JiMUJb Towa, KorAa Tpe6yeTCfl 6onbiuofi MOwieHT Ha Ba/iy ncnoJiHMTeribHoro ABMraTejia 
sneKrponpwBOAa j\bmk&hia9\ a^a yAep>KaHMfl TpaHcnopTHoro cpeACTBa b coctohhmm noKoa (m npn 
BbinonHeHMM AononHMTenbHbix ycnoBuft: carnaii 3aAaHwq paBeH Hynio, CKopocrb BpaujeHKm Bana 
Mcno/iHiiTeribHoro ABwraTe/ifl, a c/ieAOBaTe/ibHO m CKopocrb ABiiweHWfl 6nn3KM k Hy/iio) w Heo6xoAHMO 
CHH3i4Tb pacxoA sneicrposHeprMM. T.e. b HOpMa/ibHOM pa6oMewi pewwvie (Hanpuwiep npw ABVDKeHwn no 
poBHofi noBepxHOCTM) TopMo^eHMe TpaHcnopTHoro cpeACTBa iwoweT ocytuecTBJiflTbca TonbKo 3a chct 
AeficrBwa w 3JieKTpnMecKoro appempa", npn kotopom He Tpe6yeTCH BKriKweHwe MexaHMMecKHX topmo3ob. 
3to onpeAe/i^eT CHM>KeHne noTpe6nfleMofi a/ieiaposHepmn, ynyniueHMe sKcnjiyaTaqMOHHbix noKa3aienew 
3a weT cHWKeHMfl ujywia m sneicrpoMarHMTHbix noMex m noBbiuieHne HaAe>KHOCTM. 

3aTopMa>KMBaHMe ocefi BeAymux Konec nyreM B03Bpau4eHMfl TopM030B 10 b ncxoAHoe non f 9>KeHMe wo>KeT 

6blTb OCyilieCTBJieHO M OT pyKOflTKM 33 pyMHOrO TOpMO)KeHM« He3aBHCMMO OT COCTOHHMH CMCTeMbl 

ynpaBJieHuw, a TaioKe no aBapwfiHbiM cumanaM, Hanpuwiep npeBbiiueHUfl AonycrrnMbix tokoI, neperpeBa 
ABMraTeneft m T.n. (cpeACTBa, ocymecrBJiflipiniie aBapwwHoe TopwioKeHne, He noKa3aHbi). 

TopM03Ha« cMcreMa TpaHcnopTHoro cpeACTBa MO>KeT 6biTb BbinonHeHa TaKMM o6pa30M, MTo6bi ycwnwe, 
Tpe6yeMoe Ha ocB06o)KAeHMe ocefi BeAyiMux Konec ot topmo3hwx kojioaok 34 (<j5nr. 2) m pacrflrnBaHMe 
npy>KMH 40, KOMneHCMpoBanocb AeMCTBueM TonKaTenw 41 Ha KpHBOiunn 39 b ero B3BeAeHHOM coctoahmm. 
ripw 3tom ot aneiapoABuraTe/iR 24 He Tpe6yeTca pa3BMTne MOMenra, a tokm b ero o6MOTKax MoryT 6biTb 
CHkDKeHbi ao MMHMManbHoro ypoBHfl, hto MO>KeT 6biTb o6ecneMeHO no cuma/iy c ABTMi/iKa KOHueBoro 



nojioweHMfl 28. 



YKa3aHHoe o6cT05rrenbcrBo TaioKe onpeAenaeT CHM>KeHne o6mero pacxoAa a/ieicrposHepniM b cwcreMe b 
cpaBHeHnn c M3BecTHbiwiM peiueHMHMw, Tpe6yiomMMM nocTo^HHoro pacxoAa sneKrposHeprwi Ha 
noAA©P>»<aHiie sneKTpoMamnTHbix My4>T bo BKnioMeHHOM coctoahhm (npn pacropMOweHHbix KO/iecax). 

npuMeHeHne b KanecTBe HcnonHWTenbHbix ABwraTeneM 8,24 cwHxpoHHbix ABwraTenew c B036y>KAeHMeM ot 
nocroflHHWX MamiiTOB m c ycraHOBneHHbiMM Ha nx Banax cooTBeTCTBeHHo AaTMiiKaMM yrnoBoro 
nonoweHHH 31, 29 o6ecneHMBaeT peann3aunK) pe>KviMa 6ecKOHTaKTHoro ABMraTena nocroflHHoro TOKa 
(BflPT) c B03MO>KHOCTbK) KoppeKL|nw ni/rraioinMx ABuraTenti HanpjoKeHMM (tokob) no Be/iMMMHe m 4)a3e, MTO 
onpeAenneT noBbiweHwe KaMecTBa ynpaBneHwa m h3A6>khoctvi cwcreMbi b qenoM b cpaBHeHnn c 
n3BecTHbiMM peweHMflMM, npeAycMaTpMBaioiuMww Mcno/ib30BaHne b 3neicrponpnBOAax ABwraTenefi 
nocroflHHoro TOKa. 

npwMeHeHwe b 3aAafMMKe 12 pyrogen ynpaBneHMa Tuna "awowctmk" c 6ecKOHTaicrHbiM 3aAanneM 
BeiiMMMHbi GKopocTM w HanpaBneHiia ABM>KeHHfl TaioKe onpeAen^eT noBbiweHwe h3A6>khoctm cwcTeMbi. 

TaKMM o6pa30M b npeAnoweHHOM TpaHcnopTHOM cpeACTBe b cpaBHeHtw c M3BecTHbiMn o6ecneMMBaeTcsi 
CHMKeHMe pacxoAyewioii aneiaposHeprviM (b TpaHcnopTHOM cpeACTBe c aBTOHOMHbiM nuTaHneM sto 
onpeAenaeT KTOMy we yBenMMeHMe 3anaca xoAa), ysenMMeHMe tohhoctm no3WL|woHHpOBaHMfl npw 
ocTaHOBKax, ynymueHwe SKcnnyaTaqwoHHbix noKa3aTenew 3a cneT CHMaceHiiH uuywia m sneicrpoMarHMTHbix 
nowiex m noBbiujeHMe HaAeacHOc™. 

OOPftflyjlA M30BPETEHMA 

1 . TPAHCnOPTHOE CPEflCTBO C 3JlEKTPOTarOI4, coAepwamee sneicrponpMBOAbi, Ka>KAbM W3 
KOTopbix coctomt M3 nocneAOBaTenbHO coeAWHeHHbix 6noKa ynpaB/ieHWfl, cwnoBoro npeo6pa30BaTena m 
sneicrpowiexaHMMecKoro 6/ioKa ABwweHHfl, BbinonHeHHoro c wcnonHMTenbHbiM aneicrpoABMraTeneM, 
CBflsaHHbiM nepe3 peAyKrop c ocbio cooTBeTCTByiomero BeAyu4ero iconeca, m MexaHtmecKMM TopM030M, 
nynbT ynpaB/ieHMfl c 3aAaTMMK0M ckopoctm m HanpaB/ieHUfl ABMweHMH, oTnHMaiouieeca TeM, mto b Hero 
BBeAeH 3JieKrpoMexaHMMecKMw 6noK TopMoaceHkm, BbinonHeHHbifi c BXOAaMM no MMcny sneicrponpMBOAOB 
m o6u\v\m BbixoAOM, CB5i3aHHbiM c MexaHMMecKWMW topmo33mm nocneAHMX, b ioxcaom sneiaponpMBOAe 
6noKynpaBneHMfl CHa6>KeH y3noM norwMecKoro nepeioiiOMeHMfl CTpeMfl BxoAawiM m Tpewia BbixoAaMH, 
ynpaBnnewibiM nepeKnioMaTeneM, AByM* 3neiweHTaMM cpaBHeHwa, ABywa KoppeicrwpyKJULUiMM sneMeHTaMM 
m 4>opMwpoBaTeneM ynpaBnaiOLLiwx cwmanoB, aneicrpoMexaHMHecKuft 6jiok ABWweHwa - M3MepMTeneM 
yrnoBoro nonoweHM* w Macro™ BpameHwa Bana wcnonHWTenbHoro aneiopoABMraTenfl, a Ka>KAbift 
cmjiobo^ npeo6pa30BaTerib Bbino/iHeH c AonoxiHMTexibHbiM bxoaom OTKnioHeHMfl nwTaHMfl, npw 3tom b 
KawAOM 3/ieicrponpwBOAe nepBwft bxoa nepBoro snewieHTa cpaBHeHwn, flBruiK)U4MKcfl bxoaom 6noKa 
ynpaBneHMfl, noAKnwseH k BbixoAy 3aAaTMMKa CKopocrw m HanpaB/ieHWfl ABW>KeHHfl, a btopom bxoa - k 
nepBowy BbixoAy M3wiepMTe/ifl yrnoBoro nonoweHMfl m nacTOTbi BpameHMfl Ba/ia ncnojiHMTeJibHoro 
3/ieKTpoABwraTe/ifl, bxoa nepBoro KoppeKTMpyjouiero snewieHTa Mepe3 ynpaB/weMbi^ nepeKnioMaie/ib 
coeAMHeH c nepBbiM bxoaom m bwxoaom nepBoro sneMeHTa cpaBHeHM^, a bwxoa - c oahmm M3 bxoaob 
BToporo 3/ieMeHTa cpaBHeHvw, noAKnwMeHHoro Apymiw bxoaom k BTOpowy BbixoAy H3MepMTe/in yrnoBoro 
no/io>KeHMfl \a nacTOTbi BpameHMfl Bana wcnojiHMTejibHoro s/ieiapoABMraTerifl, a bwxoaom - k BXOAy 
BToporo KoppeKTwpyiomero 3/iewieHTa, bxoaw 4)opMMpoBaTejin ynpaBJiflK>mnx cwmajiOB coeAMHeHbi c 
BbixoAOM BToporo KoppeKTMpyiou4ero 3/ieMeHTa m oSommm BbixoAawiM M3MepwTenfl yrnoBoro nono>KeHMfl m 
MacroTbi BpaiMeHwn Bana wcno^HMTe/ibHoro 3JieKTpoABwraTen« f a bwxoa flB/ifleTCfl BbixoAOM 6/ioKa 
ynpaB/ieHWfl, BxoAbi y3Jia norwHecKoro nepeicnioMeHMfi noAK/iKweHbi k nepBOMy sxoAy nepBoro snewieHTa 
cpaBHeHMfl, BbixoAy BToporo snewieHTa cpaBHeHM* m BTopowiy BbixoAy M3MepMTenn yrnoBoro nonoweHMfl w 
nacTOTbi BpameHMfi Bana wcnonHWTenbHoro sneiopoABwraTenfl, a BbixoAbi - k ynpaBn^KDmeMy BXOAy 
ynpaBnnewioro nepeicniOMaTena, BXOAy OTKnioMeHMfl nMTaHMfl cwnoBoro npeo6pa30BaTenfl w 
cooTBeTCTByiouieiviy BXOAy sneicrpowiexaHMHecKoro 6noKa TopwoKeHMfl. 

2. TpaHcnopTHoe cp^actbo no n.1, OTnunaiomeec^ TeM, mto sneicrpoMexaHWMecKMfi 6noKTopwio>KeHMJi 
BKnioMaeT b ce6a nocneAOBaTenbHO coeAMHeHHbie BcnoMoraTenbHbie 6noK ynpaBneHwa, cifnoBofi 
npeo6pa30BaTenb m sneiapoABuraTenb, CBJi3aHHbiM wepe3 BcnowioraTenbHbifi peAyicrop c K^naMKOBbiM 
MexaHM3MOM, M3MepnTenb yrnoBoro nonoweHiifl m nacTOTbi BpaiMeHwfl Bana BcnowioraTenbHoro 
sneiapoABuraTena m f\amm KOHqeBoro nonoweHWfl BcnowioraTenbHoro peAyKropa, BbixoAbi KOTopwx 
noAKnwMeHbi k cMmanbHbiM BXOAawi BcnowioraTenbHoro 6no»ca ynpaBneHnw, npii stom ynpaBnnK)Li4Me 
BxoAbi nocneAHero m BbixoA KynaMKOBoro MexaHM3Ma flanqioTCfl cooTBeTCTBeH ho BXOAaMM m 06114MM 
BbixoAOM AaHHoro 6noxa. 

3. TpaHcnopTHoe cpeACTBO no nn.1 w 2, OTnwMaioiMeecfl TeM, mto BcnoMoraTenbHwfi sneiapoABwraTenb 
sneiapoMexaHMMecKoro 6noi<a ropMoxewn BbinonHeH b BMAe cwHxpoHHoro sneiapOABuraTen^ c 
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B036y>weHMeM ot nocroflHHbix MamnTOB, a M3MepnTejib yr/ioBoro nonoweHna m nacTOTbi BpameHM* Bana 
BcnoMoraTe^bHoro a/ieicrpoABMraTe/iH - b bma© coBOKynHocru Bpamaiomeroca TpaHctfropMaTopa m 
BKnjoMeHHoro Ha ero BbixoAe npeo6pa30BaTerra yro/i, CKopocrrb - koa. 

4. TpaHcnopTHoe cpeACTBO no n.1, oT/nmaKHueeca TeM, mto ncno/iHMTenbHbm a/ieiapoABuraTenb 
aneiapoMexaHMMecKoro 6/ioKa ABWKeHwa ajieicrponpwBOAa BbinonHeH b BMAe CMHxpoHHoro 
aneKTpoABwraTe/ifl c B036y>KAeHneM ot nocrroflHHbix MamiiTOB, a M3MepnTejib yrnoBoro nonoweHMA m 
HacroTbi epameHMfl aar.a ncnoxiHUTe/ibHoro anejapoABuraTexifl - b BMAe coBOKynHocm BpauuaK>merocfl 
TpaHCct)opMaTopa m BioiKweHHoro na ero BbixoAe npeo6pa30BaTen* yron, cKopocrb - koa. 

5. TpaHcnopTHoe cpeACTBO no nn.1 - 4, OTJwqaromeeca TeM, mto sbrbvamk ckopoctm w HanpaBJieHwa 
ABM>KeHM« nyjibTa ynpaBJieHwa cHa6)KeH pyKORTKofi ynpaBJieHMfl c 6ecKOHTaKTHbiM 3aAaHneM 
napawieTpoB. 
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